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(Paper No. 3248.) 

“Light Railways in Egypt.” 
By JAMES ALBERT WELLS PEACOCK. 

IN the following Paper  is presented  a short account of a large system 
of light  railways  in  Egypt, of 2 feet 53 inches  gauge, the  total 
length of which when completed will be about 500 miles. The 
lines  are designed to form feeders to the main  lines, and,  in general, 
have been laid alongside the roads. 

It may be well, in  the  first place, to describe  briefly the  part 
of the  Delta of Egypt referred to, in order  to give a general 
idea of the  districts served. The  Delta of Lower Egypt  is divided, 
for administrative purposes, into a number of provinces, of which 
the  two served by  the  Egyptian  Delta  light  railways  are  the 
Behera and  the  Gharbieh provinces, Fig 1, Plate 4. To facilitate 
the  settlement of questions relating  to  railway  matters,  the 
Egyptian Government, in granting  the concession, roughly  deter- 
mined limits to the provinces with reference to certain fixed 
points, and these do not  strictly accord with  the  actual adminis- 
trative  limits.  The Behera  province is considered to be prac- 
tically bounded on the north by  the  southern boundaries of Lakes 
Edkou and Mareotis, on the  east  by  the Rosetta  branch of the 
Nile, on the  west  by  the  Lybian  desert  and  eastern boundary of 
Lake Mareotis, and on the  south  by th.: Lybian desert. The 
Gharbieh province is bounded on the  north  by  the  southern  edge 
of Lake Bourlos, on the  east  by  the  Damietta, on the west by 
the  Rosetta  branch of the Nile, and on the  south  by  the main line 
of the  Egyptian  State  railways, Fig. 1, Plate 4. 

The soil of the Behera province, with  the exception of a strip 
along  the Nile, is  chiefly “ black cotton ” soil, and in  the  desert is 
sand. This sand,  however, on being  irrigated  by Nile water  and 
well  drained, becomes in a  few years  very valuable  land, and 
yields  very good crops. The  northern  part of the  Gharbieh is 
also chiefly “ black cotton ” soil, while  the  southern  part is in 
places, especially near  the canals and  high grounds, more or less 
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an  alluvial deposit from  the Nile. The  principal  crop for export 
is cotton, but  there  are‘also grown, principally for  local con- 
sumption, maize, wheat, barley, etc., and,  as a winter crop, clover 
for  pasture. 

Prior  to  the  year 1890, the provinces  were practically  without 
any means of communication with  the  outlying  towns  and villages, 
the  only roads, especially in  the Behera, being  village  tracks 
and  the  banks of small canals. The  Gharbieh  having  larger 
canals, some of which were navigable,  their ba,nks  were used princi- 
pally  as roads, with  the  usual footpaths through  the villages. In  
that  year  the Government, wishing  to  improve  the means of 
communication, commenced by  making  agricultural roads in the 
Behera,  a  special tax  being  put on the  estates  in  the  part of the 
district served,  and, as a measure of economy in  the  first instance, 
the  existing  paths and canal  banks were utilized. It was also 
desired to avoid the division of small  plots of land as much as 
possible, especially in  the case of small proprietors. The  original 
section of the  actual road was 16 feet 5 inches in width  at  the 
surface, with  an  average  height of about 1 foot 8 inches above 
ground level, and for the construction of the roads in  the Behera 
province  the  Government took over a width of 36 feet  when  going 
through  cultivated  lands  and 29 feet 6 inches  when on canal banks. 
The section of the road  was formed so that  the borrow pits ” a t  
the sides  were utilized  as  side  ditches  and at  the same time formed 
boundaries, Fig. 2, Plate 4. After  finding  that these  roads were 
so greatly appreciated by  the public, the  Government decided to 
extend  them  to  the  other provinces, and on 4 May, 1896, a  decree 
was issued authorizing  the construction of 335 miles of agri- 
cultural roads in the  Gharbieh province, the money being raised 
by a tax  in 3 years. On account of the  higher price  to  be paid 
for land,  the  width  acquired  was only 19 feet 8 inches, of which 
the road  surface occupied 16  feet 5 inches, at  an  average  height of 
1 foot 8 inches above ground level, the  remainder  being occupied 
by the slopes, borrow pits  being  returned  to  the owners, who, as a 
general  rule,  preferred  to  have it so. At  present  there  are in  the 
whole of Egypt over 1,560 miles of these  agricultural roads. 

In  1896 the  Government decided to  grant concessions for light 
railways  to be  constructed along  the  agricultural roads, and  the 
firm of  Messrs. John  Birch & Company, Limited, of London, were 
granted a concession for the Behera and  Gharbieh provinces, aud 
this c01 cession wai afterwdrds transferred to a company fortued in 
England under the  title of the ‘. EgJptian Uelta Light Railways,” 
the lines being known i n  Egypt  as 6‘ Chemi,ns de  Fer A2ricoles.” 
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The  terms of the concession, which  is for 70 years, appear  equally 
simple  and  equitable  to  both sides. The  Egyptian Government 
guarantees  an  annual  nett  receipt of S58 per mile, allowing 60 per 
cent. of the gross  receipts for expenses in  Egypt, maintenance, 
working, and administration,  including  the  amortization of the 
agreed  capital  in 70 years. When  the gross  receipts exceed S360 per 
mile per annum  the Government is entitled  to 50 per  cent. of the 
excess. The agreed capital figure is 51,932 per mile, and  the 
Government can  purchase the lines, after  the  expiration of 25 years, 
on 1 year’s notice. From  the agreed capital  figure  will be deducted 
the  amount of the  annual  amortization paid  to date of purchase, 
and the purchase price  paid by Government  will be the balance 
with  an  addition of 10  per cent.  thereon. 

The  original  railways  in  the Behera, as surveyed, consisted of 
the  following eleven  lines, having an aggregate  length of 
120 miles :- 

l. Darnanhour to Delingat  about 16 
Xiles. . . . . . . .  

2. ,, ,, Shibrikhit . . . . . .  ,, 11 
3. .. ,, Atfeh . . . . . . . .  ,, 11 
4. ,, ,, Hosh Issa . . . . . .  ,, 17 
5. .. ,, Ch6kah . . . . . . . .  4 
6. Teh-el-Baraud to Shibrikit . . . . . . . .  11 
7. ,t .. DQingat . . . . . . . .  13 
8. .. . . . . . . .  
I). Kafr-Dawar to Gheta ,, 19 

Tod ,, 8 

10. Saft-el-Meluk to Nessine . . . . . . . .  6 
11. Kafre-Awana  to  Chandid . . . . . .  ,, 4 

120 

. . . . . . .  

-- 

- 
On further  examination of the  country it was decided to postpone 

certain lines, substituting  others  which  traversed a more populous 
country,  and  to  join  up  the whole of the  lines for facility of 
working. 

A start was  made with  the works on 4 October, 1897, miterials, 
rails, sleepers, and  fastenings  having  then come forward, but it 
was not  until  April, 1898, that  the work was sufficiently advanced 
to  enable a section of 16 miles in  length  to be opened to traffic. 
The  lines were opened in  the following order :- 

Miles. 
Behers, opeped to  traffic in 1898 . . . . . . .  88 

9, .. ,, 1899 . . . . . . .  59 
Gharbieb ,, ,, ,, 1899 . . . . . . .  41 
Gharbieh  and Behera, length  under  construction and 

,, I ,  ,, to  date 46 

nearly completed . . . .  . . . . . .  1 37 
. . . . . . .  

Downloaded by [ UNIVERSITY OF SHEFFIELD] on [15/09/16]. Copyright © ICE Publishing, all rights reserved.



Papers. J PEACOUK ON LIGHT RAILWAYS IN EGYPT. 259 

The  Gharbieh province being in  a very backward state  in  regard 
to  the roads completed, i t  was only  in  January, 1899, that a corn- 
mencement was made. The progress of the  lines  in  this province 
has  not been as fast as might be  desired, owing to  various causes, but 
chiefly to the  fact  that  many of the roads had  not been completed, 
and those which were ready  were so disconnected that much delay 
was occasioned by  inability  to proceed with work once commenced. 
The question of acquiring  land for alterations also presented diffi- 
culties, Egypt  being  an  essentially  agricultural  country,  and a 
country of peasant proprietors, and  the  landowners  being averse  to 
disposing of land for any  other purpose than  agriculture.  The 
peculiarities of land  tenure also caused many delays. 

The  first  point to  be settled was the gauge, and i t  was finally 
decided by  the Government that  the 75 centimetres (2 feet 
5$ inches) gauge should be adopted. This gauge, in  the Author's 
opinion, was  well chosen, the  l-metre  gauge  being too large and 
expensive, and  the 60-centimetres gauge too smd1 for the volume 
of traffic and also for the speed required. It was also determined 
that a 30 lbs. 'per  yard Vignoles rail should  be  adopted, and a 
sleeper of a minimum size of 4 feet 3 inches  by 74 inches  by 
3a inches, with  the option of a spike or a coach-screw for holding 
down. The  spike  has been adopted. At  first a rail of section ( U )  

(Fig. 3, Plate 4), with  straight fish-plates, was adopted, and 250 
miles have  practically been laid  with  this,  but a new  section of rail 
( b ) ,  having  an  angle fish-plate, has now been substituted.  This  will 
in  the Author's  opinion maintain a better road, especially on sharp 
curves, and  will make  a stiffer joint. However, so far no trouble 
has been given  by  the old fish-plate, showing  that  the  joint is well 
proportioned  for the  weight  it has  to support.  The  rails  are 
30 feet  long  and  are  laid on twelve sleepers, the  joint sleepers 
being 2 feet  apart,  and  the  remainder 2 feet 54 inches  apart.  This 
makes  a very good road, and gives very  little trouble. 

The  rainfall  in  the  district  through  which  the  line  runs  amounts 
to 9 inches  to 12 inches  per  annum,  diminishing  greatly  after 
leaving  Eafr Zayat, and falling off to  a very  slight  rainfall  at Cairo, 
although  during  the  last  two  winters Cairo has also had  its  share 
of rain. It being impossible during  the  rains  to open out  the  line 
for packing  where  settlement  had  taken place, there being nothing 
but  the same material  to pack with again-and this was in most 
cases simply a puddle-it was decided, after  the experience of the 
first  winter,  to try ballasting  with coarse desert sand. The  line 
fortunately ran through a sand-hill at  Delingat,  and  the  result  has 

S 2  
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been SO successful that  there  has been no trouble  during  the  winters 
of  1898-99 and 1899-1900. To  keep the sand in  place, the  line 
was opened out  and  lifted to an  average  height of 4 inches  with 
this  ballast,  and  then boxed up  with black earth,  and it has been 
found that  in  the worst weather in  winter, a  sleeper Can be packed. 
Up  to  the  present  about 100 miles have been so treated in the 
Behera. A connection now having been made with  the  lines east 
and west of the main  lines, the  ballasting of some of the  other 
parts  which  are low will be done. I n  the  Gharbieh,  the  rainfall 
being less, there is not  the same  necessity for ballasting,  but 
even in  that province there  are portions of the  line  which would 
be  greatly improved if they could be so ballasted;  unfortunately 
from the  engineering point of view, however, there is no sand, 
the whole of the province so far covered by the  railways  being 
black  cotton  soil or  alluvial deposits from the canals. Another 
point  which  has been  noticed is  that  the  line keeps its  alignment 
much better  when on the sand than on the black earth alone. 

As to curves,  according to  the  terms of the concession a 
minimum  radius of 2 chains on main  line,  and la chain  in  stations, 
was allowed ; the  rolling stock having a fixed wheel-base of 6 feet 
6 inches, and  the  engines a rigid wheel-base of 5 feet. Although 
i t  is quite possible to  run round  eyen  a l-chain curve, it has been 
found  advisable to observe a minimum  radius of 33 chains on the 
main lines, and  this  only  in exceptional cases. In general, 5 chains 
is the  radius fixed, some of these curves working  round a fourth 
part of a circle. By  having a flatter  curve it  is unnecessary to 
reduce the  running speed on any portion of the  line,  and a 
saving  in  wear  and  tear of stock and  in maintenance of the  line  is 
effected. In the Author's  opinion i t  is advisable to keep the  curves 
on the  main  line  as  flat as possible, and well worth  the  extra cost 
of taking  up.small portions of land to  do this. 

As to gradients, the  Delta  being  absolutely  flat  this  question  is 
easily  dealt with. The  longest  incline is about 30 chains  in  length, 
and  the steepest gradient is 1 in 100, the  usual  rise over a canal 
being 1 in 200. The bridges, one of which is shown in Figs. 4, 
Plate 4, vary  between 2 metres (6 feet 7 inches] and 10 metres 
(32 feet 10 inches) span for fixed bridges. Swing-bridges on central 
piers of 5-inch solid screw-piles are  in use  over navigable canals. 
Eight of these  have  already been sent  out  and  several more will 
eventually be used over  canals of various  widths.  The  swing 
portions are  all of the same span. These swing  bridges  are  in  every 
way satisfaotory and can  be opened by one man easily. The bridge- 
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work has been supplied  by  various  makers in  the  United Kingdom 
and a number of the  small sizes, up  to 4 metres (13 feet I& inch) 
span, have been made in  the Company’s workshops a t  Damanhour 
from  rolled joists  bought locally. On account of the  line 
following the  agricultural roads it was found impossible to  adopt 
a single  type, especially as it was necessary to cross canals at  all 
angles  (the  irrigation officers generally  objecting  to  any  deviation 
of canals). The  girders  are considerably  heavier than would  be 
generally  required for such a light line, but  this is due to the  fact 
that  the  Egyptian  Public  Works  Department  practically  insists 
on a  maximum stress of 4-12 tons  per  square  inch for iron,  and 
even  for  steel, in  bridges up  to 50 metres span. Besides this  they 
insist  that  any combined road and  railway  bridge  shall be so made 
as to support, besides the  rolling load, a crowd of people, and also 
a 16-ton portable  or  traction engine. 

Besides the  bridges over canals  and  drainage channels, the whole 
of the  country is intersected by minor irrigation-  and drainage- 
canals for which  openings  have  to be provided ; these  vary between 
culverts of about 5 feet  in  width  and  earthenware  or  iron pipes of 
about 3 feet to 10 inches in diameter.  Many of these existing  have 
had  to be replaced, and, in  general, earthenware pipes having less 
than  10  inches of cover have been replaced by cast-iron pipes, 
those having more than  this  being replaced either  by  earthenware 
or cast-iron pipes  as circumstances necessitate. The  smaller pipes, 
of 8 inches and 6 inches diameter,  if in good condition and of good 
quality of earthenware,  are  left  in,  but  in  all cases light heads of 
masonry are built  up on the  line  side  to  prevent scour. U Armed 
concrete ” pipes have  lately been tried  by  the  Government for this 
work, but  in  the Author’s  opinion  these are  not satisfactory. 

The locomotives for both passenger- and goods-service are of a 
uniform  type,  with  four wheels coupled, side tanks, a  four-wheeled 
bogie in  front, and weighing  in  working order about 15 tons, 
Figs. 5 ,  Plate 4. The dimensions of these are  the following :- 

Diameter of cylinders . . . . . . . . .  94 inches. 
Stroke . . . . . . . . . . . . .  11iuches. 
Diameter of coupled wheels . . . . . . .  2 feet 6 inches. 

,, ,, bogie ,, . . . . . . .  1 foot 6 inches. 
Rigid wheel-base . . . . . . . . . .  5 feet. 
Centre of trailing  driving-wheel to centrc of bogic 11 feet 6 inches. 
Centres of bogie wheels . . . . . . . .  4 feet. 
Heating surface,  fire-box . . . . . . . .  30 square feet. 

,, ,, tubes . . . . . . . .  224 ,, ,, 
Grate  area . . . . . . . . . . . .  5 ,, ,, 

Pressure 140 lbs. per square inch. 

Downloaded by [ UNIVERSITY OF SHEFFIELD] on [15/09/16]. Copyright © ICE Publishing, all rights reserved.



262 PEACOCK ON LIGHT RAiLWAYS IN EGYPT. [Selected 

The first ten engines, as supplied,  were fitted  with link-motions 
inside, but on  account of the narrowness of the  gauge it has been 
found  advisable to do away  with  the eccentrics, it being  practi- 
cally impossible to  get  under  the locomotives except from a pit,  and 
consequently the  oiling of these  parts of the  machinery was  often 
unsatisfactory. The  engines  are now being  fitted  with  the 
Baguley  outside  gear,  which, up  to  the present, has  given  entire 
satisfaction, and  the  engines so fitted are much  preferred by  the 
men. On account of the  small  diameter of the wheels the whole 
of the machinery is  pitched  very low, and  much  trouble  and  extra 
expense has been incurred  in  repairs  to  the locomotives, necessi- 
tated by dust  and grit getting  into  the bearings and  grinding 
them away. The covering in of the motions by casings, which 
is now being  tried,  will, it is hoped, do away  with  this  to some 
extent;  but it is too early  yet  to  say  what  the  results  will be, 
although  taking  the  short  time  the  engines so encased have been 
a t  work, it seems likely  to be well  worth  the  slight  extra 
expense. 

A diagram of fixed dimensions  agreed to  by  the  Egyptian 
Government is shown in Fig. 6. The  following maximum axle- 
loads  were also approved, viz., engines, 6 tons; carriages and 
wagons, 4 tons. The rolling-stock,  wagons and carriages, have a 
fixed wheel-base of 6 feet 6 inches. The four-wheeled stock, 
having a carrying  capacity of 5 tons, weigh a little over 2 tons, 
the high-side wagons being  slightly heavier, Figs. 7, Plate 4. 
The stock,  as far  as  the goods traffic is concerned, has been found 
quite  satisfactory for the work for which i t  has been designed. 
Experience in  the  last  two cotton seasons has  shown  that a net 
load of 4& tons of unpressed  cotton, with seed, can be carried on 
the open platform wagons, or a full load of 5 tons of grain  and 
heavy goods, the high-sided  wagons carrying  easily 4 tons of 
Newcastle coal, and  at a push 5 tons of Welsh coal. The  tare of 
these open wagons is a little over 2 tons. The stock being' low- 
3 feet from ground-level-it has not been found necessary to 
provide platforms, and  the  trucks  are easily loaded. A small 
number of 10-ton bogie platform-wagons have also  been  provided 
for  the special purpose of carrying  long  timber  and  heavy  articles 
these are 28 feet in length,  and  have a tare of 4a tons. 

The coaching  stock is of two classes, first and  third.  The 
original first  class carriages  had one coup6 compartment, having 
carrying  capacity for twelve passengers, Figs. 9, Plate 4. Only 
ten coaches of this  type were  supplied. The concession required 
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that a  special  ladies’ compartment  must  be provided. The re- 
mainder of the stock supplied consists of two cross compartments, 
each compartment  holding  eight persons. The  original  third class 
carriages  had cross benches and open sides, but on account of the 
rains  anumber of closed carriages  has now been provided, the bodies 
being  built  in  Egypt. Road vans, brake  vans  and  cattle wagons 
are also provided. Besides the foregoing, two saloon carriages 

Fig. G. 
l 

, 
l 

Scale, .l inch = 1 foot. 

DIAGRAX OF FIXED DIMEXSIOM. 

on bogies have been provided  for the use of His  Highness  the 
Khedive-one for  use in each province. The wheels, axles, axle- 
boxes and brasses in use on the bogie stock are  similar  to those on 
the four-wheeled stock. The whole of the four-wheeled stock is 
uniform in  regard  to wheels, springs, axle-boxes and brasses, 
buffers and under-frames, thus  reducing  the  number of parts  to be 
kept in stock as  well as facilitating  repairs  by  being  inter- 
changeable. The  engines were built  by Messrs. Ragnalls of 
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Stafford, and  the  other stock by  the  Oldbury  Carriage  and  Wagon 
Company. 

In general, only one siding is provided in  stations, crossing 
stations  having, in  addition, a lay-by  for  trucks.  Ordinary 
stations  have  in some cases through  sidings  and i n  others a 
dead end only, the  latter  are  principally used in the cotton season. 

Damanhour is the  principal  centre of the Behera system;  the 
lines  are  all connected there,  and a specially large  station-yard  has 
been found necessary. The workshops, stores and offices are also 
situated  at  this place. I ts  relation  to  the  State  railways,  and 
also the  arrangement of the  transhipping  yard for interchange 
of goods with  the  main  line,  are  shown  in Fig. 8, Plate 4. A 
plan of Delingat  Station  as a type of important crossing station 
and junction is shown in Fig. 11, Plate 4. The  ordinary  side 
stations  vary  slightly  in  length according to  the land taken up, but 
are  generally  either 740 feet  or 500 feet  in  length, Fig. 10, Plate 4. 

The  station  buildings  are for the  present  only temporary, and 
are  usually formed of one or more wooden huts, 12 feet in  length, 
with  an open roof joining  the  two  (when  two  huts  are  found 
necessary). To  enable these to  be  easily removed they  are made 
in segments,  each 6 feet  in  width and 8 feet in  length, bolted 
together,  and covered with  corrugated iron. It has now  been 
decided to erect  permanent  buildings a t  several of the  stations 
where a fair  amount of traffic is handled.  At  other  stations  the 
temporary  arrangements  will be in use until  the traffic develops. 
By  having  only temporary buildings at  the commencement, it is 
very easy to close stations  where  the traffic results prove that 
they  are not neccssary. 

Watering  stations  are provided with a small  tank  measuring 
8 feet  by 4 feet by 4 feet, having a  frame pump fixed on a trestle. 
In some places a trial  has been made with  water  taken from wells, 
but  this is now being abandoned, as  the  water  is  invariably 
brackish, and causes priming. In the  majority of cases the  tanks 
are fixed near a small  canal ; this,  being Nile water, is sweet,  and, 
although  rather discoloured and  heavily  charged  with  silt a t  
certain  times of the  year,  there is little or no hard deposit. 
Examination of a number of old boilers in  the  country showed 
little  or no corrosion, and the deposit  washes out freely. In 
all cases where possible, the  pumping is done by  the pointsman 
where  tanks  are fixed a t  stations. At  Damanhour a  workshop 
has been built  and  fitted  with machine-tools, and  all  repairs 
can be done on the premises. 
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A telegraph  line  has been tried on a length of 30 miles, but 
for the  present it is not  intended to carry it farther, unless t ra5c  
develops to a greater  extent.  Trains  are  run  to a regular  time- 
table  and  are worked on a '' train staff and  ticket system ; )) this 
being simple, the  train  and  station staff have  taken to i t  readily, 
and  thoroughly  understand  it.  The following is a statement of 
the goods and passenger traffic for the G months  ending March, 
1900. This traffic was  readily moved and double the  amount 
could have been dealt with. 

Number of passengers carried . . . . . .  545,400 
Aversge  distance  travelled per passenger- 

First class . . . . . . . . . . .  Si) miles 
Third  class . . . . . . . . . . .  8) miles 

Goods carried- 
Building material , 
Coal . . . . .  
Cotton . . . .  
Cotton seed . . .  
Grains (various) . . 
Manure . . . .  
Natron . . . .  
Timber . . . .  
Straw chopped, fodder 
MiscellaneouR goods 

Total . 

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  . . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . .  

Tons. 
4,200 
4,600 

23 , 400 

4,800 
9,400 
2,600 
2,500 
1,200 

2 )  100 

7,200 

62,000 
- 

The  average  distance over which goods were carried  was 
133 miles, and  the  total  distance covered by public  tra5c, goods 
and passenger, was 174,000 train-miles. 

The  system adopted in  carrying  out  the  works  has been to 
distribute  earthworks and masonry  among a number of small con- 
tractors, the Company's staff setting  out  the  lines  and  supervising 
the work. The  linking,  lifting  and  ballasting  being done by  the 
Company's labourers, the work has been done more satisfactorily 
than by contract, besides having  the  advantage of training  mainten- 
ance  gangs. On the commencement of the works, there  being 
very few platelayers in  the oountry, those engaged on the Govern- 
ment  lines  not  caring  to  leave  and  enter a private Company, it 
was found  advisable to import a small  number of experienced  men ; 
these were brought over  from Asia Minor. Two permanent-way 
inspectors  and  six  gangers were first introduced, a few others 
following  later,  and  they  were each given a gang of natives  to 
instruct  in  the work as it progressed. Small  gangs of the most 
intelligent  were picked out  and  left  in  charge of the maintenance, 

Downloaded by [ UNIVERSITY OF SHEFFIELD] on [15/09/16]. Copyright © ICE Publishing, all rights reserved.



266 PEACOCK ON L1Gm RAILWAYS IN EGYPT. [Selected 

and each 40 miles or 50 miles  was in  charge of one of the old 
gangers who was called  a  sub-iaspector. At  the commencement 
it was  rather difficult to  get sufficient men, but now the  supply 
exceeds the demand, the men seeing  that  there  is  regular employ- 
ment  and a slightly  better  pay  than is usually  given to the  farm 
labourers. The same procedure was followed in  the case of drivers 
and mechanics; these  are now being  trained in  the Company’s 
own workshops and no more ditKculty is anticipated in  regard  to 
the  supply. Those trained  by  the Company as a rule  take a 
greater  interest  in  their work than  others picked up casually. 
Some little  trouble  and  delay occurred a t  first through  the 
inexperience of some of the drivers,  but  the  men  are now 
gradually  improving  and  are  feeling more confident. The 
longest day’s run for an  engine and crew is about 100 miles, taking 
;t day of 14 hours, and  including  two  stops of 2 hours  and 14 hour. 
The  engines work for 3 days consecutively, with one day  in shed. 
The  washing  out is done by  the  engine crew,  who also do their 
own  gland-packing  under the supervision of the  head  fitter. 
Practically  the whole of the traffic staff, such as station-masters, 
guards,  shunters, etc., are  natives,  and  have been trained  by  the 
Company, and as a r d e   t h e  work done by  them is very SatisfactorS. 
The whole of the traltic  accounts are  kept  in  English. 

As will be seen from the traffic statement,  the passenger- and 
goods-traffic are  very  nearly equal, although i t  was thought  at 
the commencement that  the goods traffic would be  the more 
remunerative.  The foregoing figures show that  the  public 
appreciate  the lines, and  as  they  gradually do away  with  the 
horses, mules, asses and camels, the  lines  will benefit much more 
in  the  near  future.  The average  speed of passenger trains, 
including stops, is about 16 miles an hour. 

The  original  estimates for these lines amounted to $1,325 per 
mile  for  works  only, and S1,500 per  mile with cost of cover, 
flotation and  preliminary expenses. These  figures  were a t  first 
closely adhered  to, but  the  increasing cost of materials,  the need 
for bridging  the  larger canals, and the increase of rolling-stock 
required  to meet the traffic, may  eventually increase this  and 
bring  the cost to  about 22,100 per mile. Judging by present 
receipts, the  lines  evidently meet the  wants of the  agricultural 
class, and seem likely to pay  very well. The Company have 
recently acquired the  system of the Chemin  de Fer de 1’Est on 
the same gauge, and expect to be conceded lines in the province of 
Menufieh. They  will  then  have  practically  the whole of t.he 
Delta  under one system of feeder railways. 
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The  Author  has been in  charge almost from the  first  as Chief 
Engineer.  The  Consulting  Engineers  have been until  lately Sir 
B. Baker, K.C.M.G., and Mr. Horace Bell, MM,. Inst. C.E. The 
latter is now acting alone in  this  capacity. 

The  Paper is accompanied by  tracings  and  sunprints, from which 
Plate 4 and  the  Figure  in  the  text have been prepared; also by seven 
photographs of the rolling-stock and of Damanhour swing-bridge. 
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ALEX 

CROSS-SECTION. C R O S S - S E C T I O N .  

F R O N T   E L E V A T I O N .  
I . -  . .- A - 

O R D I N A R Y  S I D E  S T A T I O N  
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